The purpose of this study was to determine the potential of platelet-rich fibrin (PRF) membranes used for guided bone and tissue regeneration. A patient with insufficient alveolar ridge width in aesthetic zone was enrolled. The patient's blood was centrifuged to obtain PRF membranes. Autogenous bone graft was mixed with bovine hydroxyapatite, PRF particles and applied to fill the defect. Five PRF membranes were placed over the bone mix. After 4 months a cone-beam CT was performed to evaluate bone regeneration. The use of PRF as cover membrane permitted a rapid epithelisation and represented an effective barrier versus epithelial cell penetration. After 4 months the site appeared precociously healed and the bone volume increased. This new approach represents a predictable method of augmenting deficient alveolar ridges. Guided bone regeneration with PRF showed limitation compared with guided bone regeneration using collagen membrane in terms of bone gain. The association of collagen membrane and PRF could be a good association.
SUMMARY
The purpose of this study was to determine the potential of platelet-rich fibrin (PRF) membranes used for guided bone and tissue regeneration. A patient with insufficient alveolar ridge width in aesthetic zone was enrolled. The patient's blood was centrifuged to obtain PRF membranes. Autogenous bone graft was mixed with bovine hydroxyapatite, PRF particles and applied to fill the defect. Five PRF membranes were placed over the bone mix. After 4 months a cone-beam CT was performed to evaluate bone regeneration. The use of PRF as cover membrane permitted a rapid epithelisation and represented an effective barrier versus epithelial cell penetration. After 4 months the site appeared precociously healed and the bone volume increased. This new approach represents a predictable method of augmenting deficient alveolar ridges. Guided bone regeneration with PRF showed limitation compared with guided bone regeneration using collagen membrane in terms of bone gain. The association of collagen membrane and PRF could be a good association.
BACKGROUND
Platelet-rich fibrin (PRF) is a new regenerative material that contain growth factors. 1 2 PRF is an immune and platelet concentrate collecting on a single fibrin membrane all constituents of a blood sample favourable to healing and immunity. 3 4 The use of platelet concentrates in oral and maxillofacial surgery, particularly in implant dentistry, is a current and interesting trend. 5 PRF production process is completely natural, with no use of anticoagulant during blood harvest nor bovine thrombine and calcium chloride for platelet activation and fibrin polymerisation. [1] [2] [3] Literature demonstrated that PRF membrane was able to accelerate healing of soft tissues. 2 6 
CASE PRESENTATION Patient selection
A patient with insufficient alveolar ridge width for implant placement in aesthetic zones (1.1 and 1.2) was enrolled in the present study ( figure 2A ). The patient was in good health and had no contraindications to surgical therapy with absence of local inflammation and absence of mucosal disease. 3 Presurgical preparation included extensive oral hygiene instructions and treatment in order to obtain a periodontal good health.
Preparation of PRF
The advantages of PRF over platelet-rich plasma (PRP) are its simplified preparation and lack of biochemical handling of the blood. 7 The required blood quantity (about 60 ml) was drawn into six 10 ml test tubes without anticoagulants and centrifuged immediately. Blood was centrifuged using a tabletop centrifuge for 12 min at 2700 rpm. The absence of anticoagulant induced the activation of platelet thus triggering a coagulation cascade. The resultant products consisted of the following three layers: ▸ Topmost layer consisting of acellular plateletpoor plasma ▸ PRF clot in the middle ▸ Red blood cells at the bottom Because of the absence of anticoagulant, blood begins to coagulate as soon as it comes in contact with the glass surface. Therefore, for successful preparation of PRF, speedy blood collection and immediate centrifugation, before the clotting cascade started, is absolutely essential.
Surgical technique
Prior to start the surgery, the patient was given 2 g of amoxicillin and rinsed with a 0.2% aqueous solution of chlorhexidine for 1 min. Anaesthesia is achieved through standard local infiltration and nerve block methods. However, during infiltration, special care is taken not to unduly expand the facial vestibular soft tissues by using excessive pressure or amounts of anaesthetic solution, because this unnecessarily complicates the periosteal separation incision. Access to the surgical site is obtained by a crestal incision and by mesial and distal vertical releasing incisions both facially and lingually. Vertical releasing incisions were placed distal to the 2.1 and mesial to the 2.2 providing the flap with a large base and allowing access to the defect. Facial and lingual mucoperiosteal flaps are elevated and further mobilised (figure 2B). The mobility of the flaps is then tested to ensure that primary closure of the wound can be achieved through tension-free suturing. Following flap reflection, any residual soft tissue was removed with curettes. Autogenous corticocancellous bone graft material was collected using bone scraper mixed with bovine hydroxyapatite (50%) and applied on the bone surface in order to fill the defect. Fibrin clots were squeezed in order to obtain six PRF membranes. One PRF membrane was cut into small pieces and mixed with the graft. Five PRF membranes were placed over the mix of autologous bone, PRF particles and bovine hydroxyapatite in order to cover all the graft and recontour the bone architecture ( figure 2C ). Finally the suture was carried out and the patient was dismissed. After 4 months a cone-beam CT (CBCT) was performed to evaluate bone regeneration in the surgical site.
Postoperative management
Medications prescribed included chlorhexidine rinses twice daily for 14 days, 1 g amoxicillin twice daily for 6 days, 600 mg ibuprofen three times daily as needed for pain. The sutures were removed 6 days after surgery ( figure 2D ).
OUTCOME AND FOLLOW-UP
The use of PRF as cover membrane permitted a rapid epithelisation of the surface of the site and represented an effective barrier versus epithelial cell penetration inside the bone defect. [4] [5] [6] In fact only after 4 months the site appeared healed and the bone volume increased (figure 2E) as confirmed by CBCT ( figure 2F ). This fact demonstrated that, when PRF was used as graft and membrane during guided bone regeneration in order to fill bone defect, the physiological healing phenomenon was accelerated. The present study demonstrated that PRF membrane was able to reduce the healing period and improve bone regeneration. Moreover gingival tissues appeared to be not only in good health, but also they showed precociously a good maturation. However, authors think that PRF is a good material for guided tissue regeneration in particular for gingival augmentation thanks to its intrinsic property of improving healing and maturation. 7 Authors think moreover that guided bone regeneration with PRF showed limitation compared with guided bone regeneration using collagen membrane in terms of bone gain. In fact PRF is rapidly resorbed in a few days after its placement on bone defect and it is only partially able to maintain a space and a barrier against epithelial cells penetration.
DISCUSSION
During GBR procedures, it is crucial to create a space that is properly isolated from the surrounding soft tissues and can be maintained for an appropriate period of time to ensure Figure 1 Platelet-rich fibrin (PRF) clot of PRF in the middle (A). PRF membranes can be obtained by squeezing out the fluids in the fibrin clot using sterile compresses (B). osteogenesis. 8 9 In addition to space maintenance, the membrane plays a role in clot stabilisation while simultaneously preventing migration of non-osteogenic tissues into the area. 10 11 PRF has to be considered as a fibrin biomaterial. Its molecular structure with low thrombin concentration is an optimal matrix for migration of endothelial cells and fibroblasts. 1 2 It permits a rapid angiogenesis and an easier remodeling of fibrin in a more resistant connective tissue. 12 The matrix carries all the favourable constituents present in a blood sample. Because the PRF fibrin matrix is better organised, it was able to more efficiently direct stem cell harnessing and the healing program. 13 Direct interactions between fibrin and osseous cells during healing are insufficiently documented. In conclusion, guided tissue regeneration using PRF as grafting material and membrane enriched with growth factors can induce and improve bone formation. The new approach described in this report has proven to be a safe and predictable method of augmenting deficient alveolar ridges in preparation for endosseous implant placement. Despite a reduced residual bone thickness 14 a good bone volume was obtained after the application of bone graft and PRF membranes. Moreover after 4 months gingival tissues appeared to be not only in good health, but also they showed precociously a good maturation. Authors think that guided bone regeneration with PRF showed limitation compared with guided bone regeneration using collagen membrane in terms of bone gain. 11 15 The association of collagen membrane and PRF could be a good idea in order to obtain good bone regeneration in less time and with a great healing of soft tissues. More investigations are needed about PRF and bone regenerations and the association with collagen membranes.
Learning points
▸ Present study demonstrated that platelet-rich fibrin (PRF) membrane was able to reduce the healing period and improve bone regeneration. ▸ Use of PRF as a cover membrane permitted a rapid epithelisation of the surface of the site and represented an effective barrier versus epithelial cell penetration inside the bone defect. ▸ Using of PRF membrane as regenerative barriers gingival tissues appeared to be not only in good health, but also they showed precociously a good maturation.
